Non-viral Methodology for Efficient Co-transfection.
The potential impact of CRISPR/Cas9, TALE, and zinc finger technology is immense, both with respect to their use as tools for understanding the roles and functions of the genomic elements and epigenome modifications in an endogenous context and as new methods for treatment of diseases. Application of such technologies has drawn attention, however, to the prevailing lack of effective delivery methods. Promising viral and non-viral methods both currently fall short when the efficient delivery of large plasmids or multiple plasmids is required. Therefore, the use of TALE and CRISPR platforms has been severely limited in applications where selection methods to increase the relative proportion of treated cells are not applicable, and it represents a significant bottleneck in the further application of these tools as therapeutics.The protocol presented here describes the synthesis of a dendronized polymer as a highly efficient and nontoxic transfection agent. Furthermore, the optimization of the polymer as a co-transfection reagent for large and multiple plasmids in cell lines is described, in addition to general considerations for co-transfection experiments. Usage of this method has allowed for significantly improved large plasmid co-transfection efficiency over Lipofectamine 2000 in multiple cell lines, allowing an improved delivery of CRISPR/dCas9 and TALE systems.